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Chapter 1 Introduction and Planning Process 

Plan Description 
The 2020 County of Orange and Orange County Fire Authority Local Hazard Mitigation Plan (LHMP) was 

developed collaboratively with emergency management staff, County and external partners, and Orange 

County residents. The document is an update to the 2015 LHMP and is a critical step in continuing Orange 

/ƻǳƴǘȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƘŀȊŀǊŘ ƳƛǘƛƎŀǘƛƻƴ ŀǎ ƻƴŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ƛǘǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŜƳŜǊƎŜƴŎȅ 

management program. 

The mission of the LHMP is to promote sound public policy designed to protect residents, critical facilities, 

infrastructure, key resources, private property, and the environment from natural hazards in 

unincorporated areas, fire hazards in the Fire Authority service area, and County and Fire Authority owned 

facilities. 

¢Ƙƛǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ hǊŀƴƎŜ /ƻǳƴǘȅΩǎ Ƙazard mitigation efforts will increase public awareness, document 

resources for risk reduction and loss prevention, and identify activities to guide the County toward 

building a safer, more sustainable and more resilient community. 

Purpose 
The Disaster Mitigation Act of 2000 (Public Law 106-390) amended the Robert T. Stafford Disaster and 

Emergency Assistance Act (42 USC 5121 et seq.) to describe a set of requirements for local mitigation 

planning. Local jurisdictions are required to maintain a LHMP under the Disaster Mitigation Act of 2000 to 

be eligible to receive FEMA mitigation project grants (42 USC 5165). 

This LHMP is a multi-jurisdiction plan developed jointly between the County of Orange, a local 

government, and the Orange County Fire Authority, a Joint Powers Authority. This collaborative plan was 

developed to ensure that each participating agency has met the requirements of 44 CFR §201.6. The LHMP 

also meets the requirements of Activity 510 ς Floodplain Management Planning under the National 

Insurance Program Community Rating System. The current approved LHMP is adopted as an element of 

The County of Orange General Plan under Chapter IX ς Safety Element as required under California 

Government Code §8685.9 and §65302.6.  

As a multi-jurisdiction plan, the LHMP focuses on mitigating all natural hazards impacting unincorporated 

areas of the County as well as County and Orange County Fire Authority owned facilities. The Orange 

County Fire Authority provides fire suppression and prevention services to the County unincorporated 

areas, as well as a variety of other jurisdictions and contracts under their Joint Powers Authority. As a 

result, fire mitigation strategies in this plan are inclusive of all areas served by the Fire Authority.  

Hazard Mitigation Planning During a Pandemic 
As the County of Orange and the Orange County Fire Authority were preparing to launch the initial 

planning meetings for the 2020 LHMP Update in early 2020, the world was also beginning to grapple with 

the impacts of what would become the COVID-19 pandemic. The first meetings were postponed in March 

2020 following the issuance of local and state social distancing directives. Furthermore, the activation of 

hǊŀƴƎŜ /ƻǳƴǘȅΩǎ 9ƳŜǊƎŜƴŎȅ hǇŜǊŀǘƛƻƴǎ /enter committed staff from most County agencies for the initial 
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ǊŜǎǇƻƴǎŜ ǇŜǊƛƻŘΣ ƛƴŎƭǳŘƛƴƎ ƪŜȅ ǎǘŀŦŦ ŦǊƻƳ ǘƘŜ hǊŀƴƎŜ /ƻǳƴǘȅ {ƘŜǊƛŦŦΩǎ 5ŜǇŀǊǘƳŜƴǘ 9ƳŜǊƎŜƴŎȅ 

Management Division, the Orange County Fire Authority, and a number of other County agencies. 

As the County Emergency Operations Center remained active through the summer and winter surges in 

COVID-19 cases, the County also responded to periods of civil unrest in the late spring and an 

unprecedented series of wildland fires in the fall of 2020 ς two of which threatened the County Emergency 

Operations Center itself. Concurrent to the severe surge in COVID-19 cases in December 2020 and January 

2021, the County also executed an all-hands operation to launch vaccination sites to facilitate the 

distribution of COVID-19 vaccines which is ongoing at the time of LHMP finalization. 

Despite these challenges, the planning team was able to leverage a variety of technologies to continue 

the work of the LHMP Update, scheduling virtual meetings and exchanging digital documents. Harder to 

recreate was the in-person engagement with public stakeholders, but with careful consideration of 

hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ŘƛǾŜǊǎŜ ŎƻƳƳǳƴƛǘȅΣ ǘƘŜ ǇƭŀƴƴƛƴƎ ǘŜŀƳ ǿŀǎ ŀōƭŜ ǘƻ ŜȄŜŎǳǘŜ ŀ ǎǘǊŀǘŜƎȅ ŦƻŎǳǎŜŘ ƻƴ ŘƛƎƛǘŀƭ 

engagement through the internet and social media in multiple languages.  

2020 Plan Updates 
First approved in 2004, the LHMP was previously updated in 2010 and in 2015 in line with the five-year 

hazard mitigation planning cycle. Building on the progress made during the 2015 LHMP update, the 

County of Orange incorporated preparations for the 2020 LHMP revision process into its comprehensive 

planning and preparedness efforts in the last five years: 

Hazard Ranking and Analysis 

As an action item coming out of the 2015 LHMP update, the Emergency Management Division embarked 

on a process to revise the hazard analysis and ranking methodology used for the LHMP and County of 

Orange and Orange County Operational Area Unified Emergency Operations Plan (County/OA EOP). The 

developed workflow was implemented in the 2019 County/OA EOP and has been implemented in this 

update of the 2020 LHMP. This enhancement contributes to a more consistent and cohesive approach 

across Orange County's plan documents.  

GIS Capability Augmentation 

Building on the quantitative exposure analysis commissioned for the 2015 LHMP update, the Emergency 

Management Division has put considerable effort into enhancing the use of GIS technology for hazard-

specific planning and analysis. This has been a joint effort in coordination with the County's GIS team 

based out of OC Public Works. This effort has culminated in the development of the more comprehensive 

Risk and Vulnerability Assessment in Chapter 3. 

Mitigation Action Updates to Aid in Community Rating System (CRS) Annual Recertification 

As this LHMP also serves as the County's Floodplain Management Plan, OC Public Works provides updates 

on Mitigation Actions in the LHMP as a component of the Community Rating System (CRS) annual 

recertification. 
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Plan Development 

Requirement §201.6(c)(1):  [The plan shall document] the planning process used to develop the plan, 

including how it was prepared, who was involved in the process, and how the public was involved. 

In order to develop a comprehensive LHMP it was necessary to enlist participation from County agencies 

as well as the Fire Authority. This LHMP was developed through the work of the Orange County Hazard 

Mitigation Working Group (HMWG), the County Emergency Management Council, and the County 

Emergency Management Council Subcommittee. During the development phase of the 2020 LHMP 

update, the HMWG consisted of representatives from the following agencies, departments, and 

jurisdictions: 

County of Orange 

{ƘŜǊƛŦŦΩǎ 5ŜǇŀǊǘƳŜƴǘΣ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ 5ƛǾƛǎƛƻƴ 

Donna Boston Director of Emergency Management 

Ethan Brown Senior Emergency Management Program Coordinator 

Michelle Anderson Acting Director of Emergency Management 

Randy Harper Assistant Emergency Manager 

h/ {ƘŜǊƛŦŦΩǎ 5ŜǇŀǊǘƳŜƴǘ 

Peter Jimenez Emergency Communications Coordinator, Emergency Communications Unit 

Steve Hilleshiem Research and Development (R&D)-Facilities Planning 

OC Public Works 

Kevin Onuma, P.E Chief Engineer 

Joanna Chang Land Use Manager, OC Development Services 

Steven Giang Associate Planner, OC Development Services 

Richard Vuong Planning Division Manager, OC Development Services 

Joyce Chen Civil Engineering Assistant, Flood Programs/Floodplain Management & Hydrology 
Section 

Nardy Khan, P.E Manager, OC Infrastructure Programs 

Penny Lew, P.E., CFM Senior Civil Engineer, Flood Programs/Floodplain Management & Hydrology Section 

Trevor Richardson Assistant Emergency Manager 

Jeffrey Stiles GIS Specialist, OC Survey 

Health Care Agency 

Tammi McConnell EMS Director, Medical/Health Operational Area Coordinator 

Clerk of the Board  

Ronald Galang Manager, Purchasing 

Valerie Sanchez Chief Deputy Clerk of the Board of Supervisors 

County Counsel 

Anthony Lievanos Staff Specialist 

Jason Brown Director of Administration 

County Executive Office 

Jessica Witt Director, Government & Community Relations 

Molly Nichelson Public Information Manager 

AnnaSophia Servin Public Information Officer 



County of Orange and Orange County Fire Authority  

Local Hazard Mitigation Plan 

Page 4  May 2021  

Orange County Community Resources 

Sabrina Hassan Safety Manager 

OC Animal Care 

Stefani Waterman Program Supervisor II, Animal Shelter 

OC Parks 

Chris Lorenzi Operations Manager, Operations Support Group 

OC Waste & Recycling 

Hugo Pineda Capital Improvement Project & Planning Manager 

Jordan Young Safety Culture Manager 

Orange County Fire Authority 

Lori Smith Fire Marshal 

Phil Johnson Assistant Chief, Field Operations 

 

The HMWG was responsible for leading the LHMP update process. During the revision, members reviewed 

ŀƴŘ ǳǇŘŀǘŜŘ ǘƘŜ /ƻǳƴǘȅΩǎ ƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎȅΣ ŜǾŀƭǳŀǘŜŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǘƘǊŜŀǘ ƭŀƴŘǎŎŀǇŜΣ ǳǇŘŀǘŜŘ 

disaster histories to reflect recent incidents, analyzed impacts to unincorporated areas and County owned 

infrastructure, and updated and reprioritized mitigation action items. The County of Orange held 

responsibility for evaluating the majority of the hazards while the Orange County Fire Authority was 

responsible for evaluating fire threats, history, and mitigation action items across its service area. Both 

jurisdictions provided data on critical infrastructure to assist in evaluating risk. 

Requirement §201.6(b)(2):  In order to develop a more comprehensive approach to reducing the effects of 

natural disasters, the planning process shall include: 

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard mitigation 

activities, and agencies that have the authority to regulate development, as well as businesses, academia 

and other private and non-profit interests to be involved in the planning process 

In addition to the work done by the HMWG, additional agencies, jurisdictions, and organizations were 

provided an opportunity to provide comments, input, and feedback on the LHMP. Entities who were 

invited to participate include: 

County of Orange 

¶ Assessor 

¶ Auditor-Controller 

¶ Board of Supervisors 

¶ Child Support Services 

¶ Clerk of the Board 

¶ Clerk-Recorder 

¶ County Counsel 

¶ County Executive Office 

¶ District Attorney 

¶ Health Care Agency 

¶ Human Resources 

¶ John Wayne Airport 

¶ OC Community Resources (OCCR) 
o OCCR ς Animal Care Services 
o OCCR ς OC Parks 

¶ OC Public Works 

¶ OC Waste & Recycling 

¶ Orange /ƻǳƴǘȅ {ƘŜǊƛŦŦΩǎ 5ŜǇŀǊǘƳŜƴǘ 
(OCSD) 

¶ OCSD ς Communications 
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¶ Orange County Fire Authority 

¶ Probation 

¶ Public Defender 

¶ Registrar of Voters 

¶ Social Services Agency 

¶ Superior Courts of California, County of 
Orange 

¶ Treasurer-Tax Collector

In addition to County agencies represented through the Emergency Management Council and the 

Emergency Management Council Subcommittee, feedback on the LHMP was solicited from the Orange 

County Emergency Management Organization (OCEMO). OCEMO is a standing subcommittee of the 

Orange County Operational Area Executive Board, tasked with developing and reviewing plans across the 

County to ensure consistency. Membership in the organization consists of representatives from each of 

ǘƘŜ /ƻǳƴǘȅΩǎ оп ŎƛǘƛŜǎ ŀƭƻƴƎ ǿƛǘƘ ƳŜƳōŜǊǎ ŦǊƻƳ ǎǇŜŎial districts, school districts, and affiliated non-

governmental organizations. OCEMO meetings are also often attended by interested members of the 

public. OCEMO member agencies include: 

Plan Participants 

¶ County of Orange ¶ Orange County Fire Authority 
 

Cities 

¶ Aliso Viejo 

¶ Anaheim 

¶ Brea 

¶ Buena Park 

¶ Costa Mesa 

¶ Cypress 

¶ Dana Point 

¶ Fountain Valley 

¶ Fullerton 

¶ Garden Grove 

¶ Huntington Beach 

¶ Irvine 

¶ La Habra 

¶ La Palma 

¶ Laguna Beach 

¶ Laguna Hills 

¶ Laguna Niguel 

¶ Laguna Woods 

¶ Lake Forest 

¶ Los Alamitos 

¶ Mission Viejo 

¶ Newport Beach 

¶ Orange 

¶ Placentia 

¶ Rancho Santa 
Margarita 

¶ San Clemente 

¶ San Juan Capistrano 

¶ Santa Ana 

¶ Seal Beach 

¶ Stanton 

¶ Tustin 

¶ Villa Park 

¶ Westminster 

¶ Yorba Linda 

 

School Districts 

¶ Anaheim City School District 

¶ Anaheim Union H.S. District 

¶ Brea-Olinda Unified School District 

¶ Capistrano Unified School District 

¶ Centralia School District 

¶ Coast Community College District 

¶ Cypress School District 

¶ Fountain Valley School District 

¶ Fullerton Joint Union High School 
District 

¶ Fullerton School District 

¶ Garden Grove Unified School District 

¶ Huntington Beach School District 

¶ Huntington Beach Union High School 
District 

¶ Irvine Unified School District 

¶ La Habra City School District 

¶ Laguna Beach Unified School District 

¶ Los Alamitos Unified School District 

¶ Lowell Joint School District 

¶ Magnolia School District 

¶ Newport-Mesa Unified School District 

¶ North Orange County Community 
College District 

¶ Orange County Department of 
Education 
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¶ Ocean View School District 

¶ Orange Unified School District 

¶ Placentia-Yorba Linda Unified School 
District 

¶ Rancho Santiago Community College 
District 

¶ Saddleback Valley Unified School 
District 

¶ Santa Ana Unified School District 

¶ Savanna School District 

¶ South Orange County Community 
College District 

¶ Tustin Unified School District 

¶ Westminster School District 

 

Special Districts 

¶ Buena Park Library District 

¶ Capistrano Bay Community Services 
District 

¶ Costa Mesa Sanitary District 

¶ East Orange County Water District 

¶ El Toro Water District 

¶ Emerald Bay Community Services 
District 

¶ Garden Grove Sanitary District 

¶ Irvine Ranch Water District 

¶ Laguna Beach County Water District 

¶ Mesa Consolidated Water District 

¶ Midway City Sanitary District 

¶ Moulton Niguel Water District 

¶ Municipal Water District of Orange 
County 

¶ Orange County Transportation 
Authority 

¶ Orange County Cemetery District 

¶ Orange County Sanitation District 

¶ Orange County Vector Control 

¶ Orange County Water District 

¶ Placentia Library District of Orange 
County 

¶ Rossmoor Community Services District 

¶ Santa Margarita Water District 

¶ Serrano Water District 

¶ South Coast Water District 

¶ Sunset Beach Sanitary District 

¶ Trabuco Canyon Water District 

¶ Yorba Linda Water District

Disabilities and Access and Functional Needs Working Group 

Members of the Orange County Disabilities, Access and Functional Needs Working Group were given an 

opportunity to review and comment on the LHMP. This working group is composed of people with 

disabilities, community organizations, emergency planners, and advocates. The group works to ensure 

that all Orange County Operational Area emergency planning documents address the needs of the whole 

community. 

Plan Meetings  
As a critical component of the planning process, a full schedule of meetings were held to facilitate a 

thorough review and update of the LHMP (see Attachment A for planning meeting documentation). 

Between meeting dates, HMWG members were responsible for obtaining data, reviewing, and updating 

content. Below are the meetings and their purpose: 

Date Location Purpose 

March 26, 2020 Santa Ana, CA Working Group: Kickoff Meeting ς CANCELLED DUE TO COVID-19 

July 22, 2020 Virtual Working Group: Rescheduled Kickoff and Task Schedules 

August 26, 2020 Virtual Working Group: Demographics, Community Profile, and 
Community Capabilities 

September 23, 2020 Virtual Working Group: Hazard Review, Profiles and Updates 
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October 28, 2020 Virtual CANCELLED DUE TO SILVERADO AND BLUE RIDGE FIRES 

December 2, 2020 Virtual Working Group: Hazard Ranking, Quantitative Review and 
Mitigation Goals 

January 27, 2021 Virtual Working Group: Mitigation Actions, Benefit-Cost Review and 
Prioritization 

February 10, 2021 Virtual OA Executive Board-Emergency Management Council Plan Briefing 

April 1, 2021 Virtual Orange County Emergency Management Organization Plan Brief 

May 5, 2020 Virtual Working Group: Plan Review and Outstanding Items 

May 12, 2021 Virtual OA Executive Board /Emergency Management Council Plan Review  

June 2021 (est.) Remote Plan Submission to Cal OES/FEMA 

August 2021 (est.) Santa Ana, CA/ 
Irvine, CA 

Plan Adoption Pending Approval 

Public Involvement and Review 

Requirement §201.6(b):  In order to develop a more comprehensive approach to reducing the effects of 

natural disasters, the planning process shall include: 

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan 

approval; 

Due to restrictions on public meetings and gatherings related to COVID-19, the County of Orange solicited 

structured feedback from Orange County residents and businesses during the drafting stage of the update. 

The online survey received 155 responses from Orange County residents. Survey-takers were asked a 

variety of questions, including which, if any, hazards had impacted them in the past, their level of concern 

on different hazards, their preparedness level, and their knowledge of hazards in their area. The complete 

text of the survey with responses is available in Attachment A. 

Results of the survey included: 

¶ Almost all respondents (or their families) had experienced a disaster, with approximately 73% 

impacted by earthquake and approximately 70% impacted by epidemic. 

¶ By far, respondents ranked earthquake as the natural disaster that poses the greatest threat to 

their neighborhood, with wildland and urban fire and climate change a distant second and third, 

respectively. Nearly 45% of respondents ranked earthquake as the greatest natural threat. 

¶ Less than 30% of respondents ranked themselves as prepared or very prepared for a disaster. 

Approximately 70% of respondents ranked themselves as somewhat prepared or not prepared at 

all. 

¶ More than 80% of respondents reported getting emergency preparedness information from the 

internet. 

¶ Approximately 16% of respondents reported carrying flood insurance, while approximately 43% 

of respondents reported carrying earthquake insurance.  

¶ Approximately 86% of respondents were signed up for AlertOC or another emergency mass 

notification system. 

These survey results were used to validate the hazard risk assessment as well as the prioritization of 

mitigation strategy goals and action items. 
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A draft of the 2020 LHMP ǿŀǎ ŀƭǎƻ ŘƛǎǘǊƛōǳǘŜŘ ŦƻǊ ǇǳōƭƛŎ ǊŜǾƛŜǿ ƻƴ ǘƘŜ hǊŀƴƎŜ /ƻǳƴǘȅ {ƘŜǊƛŦŦΩǎ 

5ŜǇŀǊǘƳŜƴǘ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ 5ƛǾƛǎƛƻƴΩǎ ǿŜōǎƛǘŜ ŀƴŘ ǘƘŜ /ƻǳƴǘȅ ƻŦ hǊŀƴƎŜ ǿŜōǎƛǘŜΦ ¢ƻ ǇǳōƭƛŎƛȊŜ 

ǘƘŜ ǇƭŀƴΩǎ ǊŜǾƛŜǿΣ ƳŜǎǎŀƎŜǎ ǿŜǊŜ ǎŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ 5ƛǾƛǎƛƻƴΩǎ ¢ǿƛǘǘŜǊ ŀƴŘ 

Facebook accounts to more than 18,000 followers as well as through the Orange County Sheriff 

5ŜǇŀǊǘƳŜƴǘΩǎ ¢ǿƛǘǘŜǊ ŀŎŎƻǳƴǘ ǘƻ ƳƻǊŜ ǘƘŀƴ ппΣллл ŦƻƭƭƻǿŜǊǎΦ hƴ ǘƘŜ ǿŜōǎƛǘŜΣ ǾƛǎƛǘƻǊǎ ǿŜǊŜ ŀƭǎƻ 

encouraged to participate in a survey regarding hazard and risk perception as well as steps they have 

taken to prepare themselves, their families, and their homes.  

After closing the survey and public comment period, a Hazard Mitigation page is maintained on the 

Emergency Management Division website provƛŘƛƴƎ ŀ ǊŜǎƻǳǊŎŜ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇǳōƭƛŎ ƻƴ ǘƘŜ /ƻǳƴǘȅΩǎ 

mitigation strategy, plan documents, and opportunities to provide feedback and comments for 

consideration during each annual plan review.  

Related Documents and Resources 

Requirement §201.6(b):  In order to develop a more comprehensive approach to reducing the effects of 

natural disasters, the planning process shall include: 

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information. 

During the LHMP review, update, and development, several other documents were reviewed to ensure 

consistency in planning efforts. Information from these documents has been incorporated throughout 

this plan. Both the County/OA EOP and the Urban Area Security Initiative Threat and Hazard Identification 

and Risk Assessment include hazard analysis of threats impacting the County. Reviewing the various 

methodologies used in these plans compared to the methodology in the LHMP was useful in evaluating 

the risk and impact associated with each hazard included. Other plans and documents provided base level 

data either for statistical purposes or based on scientific research surrounding potential hazard impacts 

in the County. Finally, State and Local Hazard Mitigation Plans were reviewed to evaluate format and 

content. Many documents reviewed are also referenced in Chapter 6: Local Capability Assessment. Key 

documents, reports, and studies reviewed included: 

¶ County of Orange and Orange County Operational Area Unified Emergency Operations Plan, 

2019 

¶ County of Orange General Plan, 2005 

¶ County of Orange Comprehensive Annual Financial Report, 2020 

¶ Orange County Essential Facilities Risk Assessment Project Report, 2009 

¶ Anaheim/Santa Ana UASI THIRA, 2019 

¶ California Multi-Hazard Mitigation Plan, 2018 

¶ Southern California Catastrophic Earthquake Response Plan, 2010 

¶ The ShakeOut Scenario (USGS Open File Report 2008-1150), 2008 

¶ Overview of the ARkStorm Scenario (USGS Open File Report 210-1312), 2010 

¶ National Flood Insurance Program Community RatinƎ {ȅǎǘŜƳ /ƻƻǊŘƛƴŀǘƻǊΩǎ aŀƴǳŀƭΣ нлмт όǿƛǘƘ 

2021 addendum) 

¶ Local Mitigation Plan Review Guide, 2011 

¶ Local Mitigation Planning Handbook, 2013 
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¶ Integrating Disaster Data into Hazard Mitigation Planning, 2015 

¶ Plan Integration: Linking Local Planning Efforts, 2015 

¶ Mitigation Planning and the Community Rating System Key Topics Bulletin, 2018 

¶ California Adaptation Planning Guide, 2020 
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Chapter 2 Community Profile 

Orange County Overview 
The County of Orange incorporated in 1889 from territory previously in Los Angeles County. Initially an 

agricultural community, Orange County industry in the early 20th century increasingly centered around oil 

extraction and tourism benefited by its proximity to the more populated Los Angeles region. World War 

II and the economic boom that followed brought new people and industry and by the 1980s, Orange 

County had a population of more than 2 million people. In the last forty years, Orange County has grown 

to be the sixth largest county in the United States and has almost completely developed what was once 

largely an agrarian area.  

The County of Orange is comprised of 34 cities, with the largest being the City of Anaheim with a 

population of over 330,000 and the smallest being the City of Villa Park with under 6,000 residents. Many 

smaller cities contract for some services from County departments or the Orange County Fire Authority, 

with 13 ciǘƛŜǎ ǊŜŎŜƛǾƛƴƎ ǇƻƭƛŎŜ ǎŜǊǾƛŎŜǎ ŦǊƻƳ ǘƘŜ hǊŀƴƎŜ /ƻǳƴǘȅ {ƘŜǊƛŦŦΩǎ 5ŜǇŀǊǘƳŜƴǘ ŀƴŘ но ŎƛǘƛŜǎ 

contracting for services from the Orange County Fire Authority. In addition, the County government 

provides services to many unincorporated communities. These communities include rural residential 

areas in the eastern foothills of the Santa Ana Mountains (including Orange Park Acres, Cowan/Lemon 

IŜƛƎƘǘǎΣ ŀƴŘ {ŀƴǘƛŀƎƻΣ {ƛƭǾŜǊŀŘƻΣ aƻŘƧŜǎƪŀ ŀƴŘ ¢ǊŀōǳŎƻ /ŀƴȅƻƴǎύΣ ǳƴƛƴŎƻǊǇƻǊŀǘŜŘ ƛǎƭŀƴŘǎ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ 

urban areas (such as Midway City, Rossmoor and El Modena), and planned communities in southern 

Orange County (such as Coto de Caza, Ladera Ranch, Las Flores, Wagon Wheel and Rancho Mission Viejo). 

Orange County Fire Authority Overview 
Prior to 1980, the California Department of Forestry provided fire services to the several cities and the 

unincorporated areas of Orange County. Between 1980 and 1995, fire services in the County were 

provided by the Orange County Fire Department, a County agency. In 1995, the Orange County Fire 

Authority (OCFA), a Joint Powers Authority, formed in coordination with the County of Orange and many 

Orange County cities.  

The OCFA is a regional fire service agency that serves 23 cities in Orange County and all unincorporated 

areas. It provides emergency response to all fires, medical aids, rescues, hazardous materials incidents, 

wildland fires, aircraft fire and rescue services to John Wayne Airport, and other miscellaneous 

emergencies. It protects nearly 2 million residents from its 77 fire stations located throughout the County, 

with a coverage area of almost 600 square miles. In 2020, the OCFA responded to nearly 150,000 

incidents, including almost 7,500 incidents in the County unincorporated areas. 

Geography and the Environment 
Orange County has an area of 948 square miles, of which 791 square miles is land and 157 square miles is 

water. It is located in the southwestern portion of California and is bordered by Los Angeles County to the 

north, San Diego County to the south, Riverside and San Bernardino Counties to the east and the Pacific 

Ocean to the west. Orange County has 42 miles of coastline and three harbors. Thirty-four incorporated 

cities in the County are responsible for hazard mitigation planning within their jurisdictions. The County is 

responsible for hazard mitigation planning in the approximately 276 square miles of unincorporated area 
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and all County owned facilities and properties. 

The geography of Orange County is dominated by three major features: the vast coastal plain of the Los 

Angeles basin in the north and west, the Santa Ana Mountains and foothills in the south and east, and the 

coastline of the Pacific Ocean to the southwest. Elevations in the County are as high as 5,689 feet at 

Santiago Peak down to sea level. 

Land Use 

Requirement §201.6(c)(2)(ii)(C):  [The plan should describe vulnerability in terms of] providing a general 

description of land uses and development trends within the community so that mitigation options can be 

considered in future land use decisions. 

Requirement §201.6(d)(3)):  A local jurisdiction must review and revise its plan to reflect changes in 

development, progress in local mitigation efforts, and changes in priorities. 

Unincorporated Orange County consists of 176,385 acres. !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ŎǳǊǊŜƴǘ ½ƻƴƛƴƎ aŀǇΣ 

ǘƘŜ /ƻǳƴǘȅ ƻŦ hǊŀƴƎŜΩǎ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀǎ ŎƻƳǇǊƛǎŜ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 23% ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀΦ 

Commercial, industrial, and public institutional uses account for three perŎŜƴǘ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ƭŀƴŘ ŀǊŜŀ 

and land dedicated to open space and recreation constitute up to forty-six percent of the county. The 

County maintains approximately 81,733 acres of parkland, open space and shoreline, which includes the 

local parks and open space maintained by state and federal agencies. 

Housing growth in unincorporated Orange County includes both infill within existing neighborhoods and 

new construction on vacant land. Since 2014, infill has consisted of construction of second units within 

residential areas and multi-unit developments on commercially zoned land. This has occurred mainly in 

the northern and central portions of the county. The southern and southeastern portions of the County 

typically see growth in the form of detached single-family housing. Since 2014, the County has issued 

4,565 units of housing within the unincorporated area. Below are a few highlights: 

Rancho Mission Viejo Planned Community 

Housing construction is now beginning on vacant undeveloped land in the southern and eastern parts of 

the county. Over the last several years, construction on the 14,000 unit Rancho Mission Viejo Planned 

Community (RMV PC) in unincorporated Orange County has resulted in over three thousand units 

completed and construction is ongoing. Per the settlement agreement, 15,121 acres to remain as a 

permanent protected open space preserve. The RMV PC follows the countywide trend toward higher 

density single family housing and more attached/multi-unit structures. Since the grand opening of PA1 in 

2013, the master developer (RMV) and neighborhood builders have completed and sold/rented 1,247 

ƘƻǳǎƛƴƎ ǳƴƛǘǎ ƛƴ {ŜƴŘŜǊƻ t!мΣ ƻŦ ǿƘƛŎƘ нус ŀǊŜ ŘŜŜŘπǊŜǎǘǊƛŎǘŜŘ ǎŜƴƛƻǊ ƘƻǳǎƛƴƎ ό!ƎŜ vǳŀƭƛŦƛŜŘύ ǳƴƛǘǎΦ Lƴ 

addition, 107 senior affordable apartments have been leased. Since the grand opening of PA2 in 2015 and 

through the end of 2019, the master developer (RMV) and neighborhood builders have obtained building 

permits for 2,507 market rate units in Esencia PA2, and occupancy permits (closings) for 2,475 market 

rate uniǘǎΣ ƻŦ ǿƘƛŎƘ уол ƘŀǾŜ ōŜŜƴ ŘŜŜŘπǊŜǎǘǊƛŎǘŜŘ ǎŜƴƛƻǊ ƘƻǳǎƛƴƎ ό!ƎŜ vǳŀƭƛŦƛŜŘύ ǳƴƛǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ ммнπ

unit affordable family apartment project has been leased. 
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Saddle Crest 

The 65-unit Saddle Crest development east of Santiago Canyon Road are in various planning approval/pre-

construction stages. Construction within these single-family home developments will likely begin within 

the 2020-2025 planning period.  

Esperanza Hills 

On June 2, 2015, the Board of Supervisors adopted the Esperanza Hills Specific (Specific Plan) located in 

north Orange County within the sphere of influence of the City of Yorba Linda. The Specific Plan will allow 

a maximum of 340 single family residences on approximately 469 acres. The project is designed to cluster 

residential development to maximize preservation of natural open space areas including all major 

ridgelines bordering Chino Hills State Park. The Specific Plan will provide over 12 acres of parks, more than 

35,000 feet of trails, and over 120 acres of landscaped slopes. The Specific Plan will be developed in two 

phases and is anticipated to be built-out by 2030.  

tƻǘǘŜǊΩǎ [ŀƴŜ 

Lƴ !ǳƎǳǎǘ нлмсΣ ǘƘŜ /ƻǳƴǘȅ ƛǎǎǳŜŘ ǇŜǊƳƛǘǎ ŦƻǊ tƻǘǘŜǊΩǎ [ŀƴŜΣ ŀ мс-unit affordable housing development 

located in Midway City. The development will restrict 15 studio units and include one unrestricted 

ƳŀƴŀƎŜǊΩǎ ǳƴƛǘΦ wŜǎǘǊƛŎǘŜŘ ǳƴƛǘǎ ǿƛƭƭ ǎŜǊǾŜ ƘƻƳŜƭŜǎǎ ǾŜǘŜǊŀƴǎΦ ¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƻƴ 

February 27, 2017.  

Cielo Vista 

On December 13, 2016, the Board approved the Cielo Vista project, which will add 80 single-family homes 

in North Orange County. The County of Orange is currently reviewing the building permits.  

The Retreat 

hƴ 5ŜŎŜƳōŜǊ моΣ нлмсΣ ǘƘŜ .ƻŀǊŘ ŀǇǇǊƻǾŜŘ ά¢ƘŜ wŜǘǊŜŀǘέΣ ŀƴ уу-unit senior housing residential 

development located in Midway City. Completion is scheduled to occur within the next few years.  

Population and Demographics 
!ǎ ƻŦ WŀƴǳŀǊȅ нлнлΣ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛƴŀƴŎŜ ŜǎǘƛƳŀǘŜǎ hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ŀǎ  

3,194,332, an increase of over 80,000 residents since 2015. Of those, about 128,421 live in the 

unincorporated areas of the County, an increase of nearly 7,000 residents since 2015.1  

The latest data depicts a diverse community, as shown in Table 1 below.  

Ã Table 1 ς Orange County Population By Race 

Percentage of Total Orange County Population 

Non-Hispanic White 44.1% 

Hispanic of any race 33.7% 

                                                           

 

1 E-1 Current Population Estimates - California Department of Finance. Retrieved September 16, 2020, from 

http://www.dof.ca.gov/research/demographic/reports/estimates/e-1/view.php 
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Non-Hispanic Asian 17.7% 

Non-Hispanic Black 1.5% 

All Other Non-Hispanic Races 3.1% 

Source: CSU Fullerton Center for Demographic Research 2019 Orange County Progress Report 

46.6% of Orange County residents (over age 5) speak a language other than English at home, 18.7% speak 

9ƴƎƭƛǎƘ ƭŜǎǎ ǘƘŀƴ άǾŜǊȅ ǿŜƭƭέ ŀƴŘ нфΦт҈ ǿŜǊŜ ōƻǊƴ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ2  Widely spoken languages 

other than English spoken in Orange County households included Spanish, Vietnamese, Korean, Chinese, 

Tagalog, Persian, Arabic and Japanese.3 

In 2014, the U.S. Census Bureau estimated that 8.6% of the noninstitutionalized population in Orange 

County was living with a disability. This percentage increases among the older population, with nearly 31% 

of the population 65 and older having some type of disability.  

Ã Table 2 ς Orange County Disability Demographics 
 

Population 

Under 18  

688,989 

18-64  

1,990,355 

65 +  

478,660 

Disability Count Rate Count Rate Count Rate 

Hearing Difficulty 

77,725 

5,728 0.8% 21,976 1.1% 49,991 10.4% 

Vision Difficulty 

43,877 

4,878 0.7% 18,265 0.9% 20,734 4.3% 

Cognitive Difficulty 

101.608 

15,656 3.1% 49,279 2.5% 36,673 7.7% 

Ambulatory Difficulty 

138,675 

4,441 0.9% 45751 2.3% 88,483 18.5% 

Self-Care Difficulty 

65,085 

6,893 1.4% 20,570 1.0% 37,622 7.9% 

Independent Living Difficulty 

107,321 

- - 41,251 2.1% 66,070 13.8% 

 
Source: U.S. Census Bureau, Disability Characteristics, 2019 American Community Survey 1-Year Estimates 

Employment and Industry 
Due to the ongoing COVID-19 pandemic and associated protective measures, Orange County has seen 

wide swings in key economic and employment data. As the local, national and global economies continue 

to weather these impacts, the metrics in this section will continue to fluctuate. Recovery in the post-

COVID-19 economy is anticipated to be sluggish and protracted. 

                                                           

 

2 American Community Survey - SDC - Demographic Research - California Department of Finance. Retrieved September 16, 2020, from 

http://www.dof.ca.gov/research/demographic/state_census_data_center/american_community_survey/ 
3 Languages Other Than English Spoken at Home (Orange County, 2012). Retrieved September 16, 2020, from http://cpehn.org/chart/languages-

other-english-spoken-home-orange-county-2012 
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As of June 2020, roughly 50% of the Orange County workforce is employed in service industries (including 

Information, Professional and Business Services, Educational and Health Services, Leisure and Hospitality, 

and Other Services). Approximately 10% of the workforce is employed by the manufacturing sector and 

10% were employed in the retail trades. The top employers in Orange County were the Walt Disney 

Company, The University of California - LǊǾƛƴŜΣ ǘƘŜ /ƻǳƴǘȅ ƻŦ hǊŀƴƎŜΣ {ǘΦ WƻǎŜǇƘΩǎ IŜŀƭǘƘΣ ŀƴŘ YŀƛǎŜǊ 

Permanente.4  

As of December 2020, the unemployment rate in Orange County was 7.4%.5 

In 2019, Orange County hosted 50 million visitors.6 

78.2% of the workforce commutes alone, 9.4% carpool and 1.9% use public transportation.7  The high 

mobility of employees commuting from surrounding areas to industrial and business centers creates a 

greater dependency on roads, communications, accessibility and emergency plans. 

History of Disasters 
Since 1953, Orange County has received 37 federal disaster proclamations including 25 Presidential 

Disaster Declarations, 3 Presidential Emergency Proclamations, and 9 Fire Management Assistance 

declarations (shown in the table below). While the greatest recurring threat is flood and wildfire, the risk 

of catastrophic earthquake is ever-present. 

Since the LHMP was last revised in 2015, the County of Orange has received four federal disaster 

declarations, including for flooding and damage from a major winter storm in January 2017, the Canyon 

II Fire in October 2017, the Holy Fire in 2018, and the ongoing COVID-19 pandemic in 2020. In the fall of 

2020, Fire Management Assistance Grants (FMAGs) were approved for the Silverado and Bond Fires in the 

/ƻǳƴǘȅΩǎ ǊǳǊŀƭ ǳƴƛƴŎƻǊǇƻǊŀǘŜŘ ŀǊŜŀǎ ŀƴŘ ǘƘŜ .ƭǳŜ wƛŘƎŜ CƛǊŜ ƴŜŀǊ ¸ƻǊōŀ [ƛƴŘŀ ŀƴŘ /Ƙƛƴƻ Iƛƭƭǎ {ǘŀǘŜ tŀǊƪΦ 

                                                           

 

4 County of Orange Comprehensive Annual Financial Report - Principal Employers (2020). Retrieved September 20, 2020 from 

https://ac.ocgov.com/wp-content/uploads/2020/12/FY-19-20-CAFR.pdf 
5 Labor Market Information. Retrieved January 20, 2021, from http://www.labormarketinfo.edd.ca.gov/ 
6 Orange County Business Council. (2020). OC Community Indicators: 2020. Retrieved March 10, 2021, from  

https://www.ocbc.org/wp-content/uploads/2020/09/2020-Community-Indicators-Report.pdf 
7 Orange County Business Council. (2020). OC Community Indicators: 2020. Retrieved March 10, 2021, from  

https://www.ocbc.org/wp-content/uploads/2020/09/2020-Community-Indicators-Report.pdf 
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Federal Disaster Declarations for Orange County 

Disaster 
Number 

(Fiscal) 
Year 

Incident Type Incident Title 

FM-5383 2021 Fire BOND FIRE 

FM-5381 2021 Fire BLUE RIDGE FIRE 

FM-5380 2021 Fire SILVERADO FIRE 

DR-4482 2020 Biological COVID-19 PANDEMIC 

FM-5268 2018 Fire WILDFIRES (HOLY FIRE) 

DR-4344 2018 Fire CANYON 2 FIRE 

FM-5213 2017 Fire CANYON FIRE 

DR-4305 2017 Flood SEVERE WINTER STORMS, FLOODING, AND MUDSLIDES 

DR-1952 2011 Flood 
SEVERE WINTER STORMS, FLOODING, AND DEBRIS AND MUD 

FLOWS 

FM-2792 2008 Fire FREEWAY FIRE COMPLEX 

DR-1810 2008 Fire WILDFIRES 

FM-2737 2007 Fire SANTIAGO FIRE 

FM-2683 2007 Fire 241 FIRE 

EM-3279 2007 Fire WILDFIRES 

DR-1731 2007 Fire WILDFIRES, FLOODING, MUD FLOWS, AND DEBRIS FLOWS 

FM-2630 2006 Fire SIERRA FIRE 

DR-1585 2005 Severe Storm 
SEVERE STORMS, FLOODING, LANDSLIDES, AND MUD AND 

DEBRIS FLOWS 

EM-3248 2005 Hurricane HURRICANE KATRINA EVACUATION 

DR-1577 2005 Severe Storm SEVERE STORMS, FLOODING, DEBRIS FLOWS, AND MUDSLIDES 

FM-2405 2002 Fire ANTONIO FIRE 

DR-1203 1998 Severe Storm SEVERE WINTER STORMS AND FLOODING 

EM-3120 1996 Fire SEVERE FIRESTORMS 

DR-1046 1995 Severe Storm SEVERE WINTER STORMS, FLOODING LANDSLIDES, MUD FLOW 

DR-1044 1995 Severe Storm SEVERE WINTER STORMS, FLOODING, LANDSLIDES, MUD FLOWS 

DR-1008 1994 Earthquake NORTHRIDGE EARTHQUAKE 

DR-1005 1993 Fire FIRES, MUD/LANDSLIDES, FLOODING, SOIL EROSION 

DR-979 1993 Flood SEVERE WINTER STORM, MUD & LAND SLIDES, & FLOODING 

DR-935 1992 Flood RAIN/SNOW/WIND STORMS, FLOODING, MUDSLIDES 

DR-812 1988 Flood SEVERE STORMS, HIGH TIDES & FLOODING 

DR-799 1987 Earthquake EARTHQUAKE & AFTERSHOCKS 

DR-677 1983 Coastal Storm COASTAL STORMS, FLOODS, SLIDES & TORNADOES 

DR-657 1982 Fire URBAN FIRE 

DR-635 1980 Fire BRUSH & TIMBER FIRES 

DR-615 1980 Flood SEVERE STORMS, MUDSLIDES & FLOODING 

DR-547 1978 Flood COASTAL STORMS, MUDSLIDES & FLOODING 

DR-566 1978 Flood LANDSLIDES 

DR-253 1969 Flood SEVERE STORMS & FLOODING 



County of Orange and Orange County Fire Authority  

Local Hazard Mitigation Plan 

Page 16  May 2021  

 

Ã Map 1- Orange County Base Map (Unincorporated Areas in 
Green) 
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Ã Map 2ï Orange County Fire Authority Service Area (July 2020) 
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Ã Map 3 - Zoning for Orange County  
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Chapter 3 Risk and Vulnerability Assessment 

Overview of the Risk Assessment Process 
A risk assessment provides information on the location of hazards, the value of existing infrastructure in 

hazard locations, and an analysis of risk to life, property, and the environment resulting from a natural 

hazard event. For the 2020 LHMP, the County of Orange used the Risk Assessment method described 

below: 

1)  Hazard Identification 

Through an established hazard analysis process, the County of Orange regularly identifies its major 

hazards during the revision of the County/OA EOP. The process used the best available data to balance 

historical occurrence, future probability and potential impact. 

2)  Hazard Profiling 

This process describes the cause and characteristic of each hazard, the effect on the County in the past, 

and the historical vulnerability specific to Orange CƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘ. 

Each hazard section provides a profile for the hazards discussed in this LHMP.  

3)  Identification of Community Assets and Critical Infrastructure 

This is a combination of hazard identification with an inventory of the existing (or planned) property 

development(s) owned by Orange County. Critical facilities are of particular concern. These entities 

provide essential products and services to the public, preserving the welfare and quality of life in the 

County and fulfill important public safety, emergency response, and/or disaster recovery functions.  

4)  Vulnerability Assessment 

Estimating potential losses involves assessing the likely damage, injuries, and financial cost sustained in a 

geographic area over a given period. This analysis involves mathematical models with two measurable 

components of risk analysis: magnitude of the harm that may result expressed in monetary terms and the 

likelihood of the harm occurring. Describing vulnerability in terms of dollar loss provides the community 

and the state with a common framework to measure the effects of hazards on assets. At this time, 

quantitative estimates on losses have been calculated on flood, wildland fire, earthquake, dam failure, 

landslide, and tsunami hazards, and are available in the Quantitative Exposure Analysis section at the end 

of this chapter. The remaining hazards (drought, climate change, epidemic) lack an easily definable spatial 

extent or are compounding factors for other hazards. In these situations, vulnerability assessment is 

qualitative in nature and included in the appropriate hazard profile 

Hazard assessments are subject to the availability of hazard-specific data. Each hazard-specific section of 

the LHMP includes a section on hazard identification using data and information from the County or State 

agency sources. 

Using the data available for hazard assessments, the County has numerous strategies available for 

reducing risk (described in Action Items, Chapter 4). Mitigation strategies further reduce disruption of 

critical services, risk to human life, and damage to personal and public property, and infrastructure. Action 

items throughout the hazard sections provide recommendations to improve data collection, hazard 
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mapping and hazard assessments. 

Hazard Identification 

Requirement §201.6(c)(2)(i):  [The risk assessment shall ƛƴŎƭǳŘŜ ŀϐ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǘȅǇŜ Χ ƻŦ ŀƭƭ ƴŀǘǳǊŀƭ 

hazards that can affect the jurisdiction. 

A hazard analysis has indicated that the County of Orange is at risk from numerous hazards associated 

with natural disasters and technological incidents. Many of the hazards that exist in or adjacent to Orange 

County have the potential for causing disasterǎ ŜȄŎŜŜŘƛƴƎ ŀƴȅ ƻƴŜ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ǊŜǎǇƻƴŘΣ ƳŀƪƛƴƎ ŎŜƴǘǊŀƭƛȊŜŘ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴǘǊƻƭ ŀƴŘ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ /ƻǳƴǘȅ ŀƴŘ ƛǘǎ ŘŜǇŀǊǘƳŜƴǘΩǎ 

essential functions. The County will review and update the hazard analysis in conjunction with the review 

of the County/OA EOP. The hazard analysis in Figure 1 below was last approved in 2019.  

The following criteria were used to establish each potential hazard rating, based upon historical and 

recent events to validate frequency and impacts:  

Probability 

¶ Likely: There may or may not have been historic occurrences of the hazard in the community or 

region but experts feel that it is likely that the hazard will occur in the community. Between 10% 

and 100% annual probability. 

¶ Possible: There may or may not have been a historic occurrence of the hazard in the community 

or region but experts feel that it is possible that the hazard could occur in the community. Less 

than 10% annual probability. 

¶ Unlikely: There have been no historic occurrences of the hazard in the community or region and 

both experts agree it is highly unlikely that the hazard will occur in the community. Less than 1% 

annual probability. 

Impact  

¶ High: Catastrophic/Critical. The consequences will be significant in terms of building damage and 

loss of life.  

¶ Moderate: Limited. Consequences are thought to be modest in terms of building damage and 

loss of life, limited either in geographic extent or magnitude. 

¶ Low: Negligible. Little building damage and trivial impact to infrastructure and critical facilities. 
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Probability of Occurrence 

  Likely Possible Unlikely 
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¶ Civil Unrest 

¶ Earthquake 

¶ Misinformation 

 

¶ Economic Collapse 

¶ Large Special Events 

¶ Product Contamination 

¶ Act of War 

¶ Flood/Levee/Reservoir Failure 

¶ Pandemic/High Consequence 

Disease 

¶ SONGS 

¶ Terrorism 

M
o
d
e
ra

te
 

¶ Aircraft Accident 

¶ Sea Level Rise 

¶ Wildland and Urban 

Fire 

¶ Excessive 

Temperature 

¶ Flood/Storm 

¶ Drought 

¶ Rail Accident 

¶ Oil Spill 

¶ Tsunami 

L
o
w

 

¶ Disease Outbreak 

¶ Hazardous Materials 

Release 

¶ High Winds 

¶ Utility Failure 

¶ Landslide/Mudslide/Debris 

Flow 

¶ Vector-Borne Disease 

 

Ã Table 3 -- 2019 County/OA EOP Hazard Matrix 

 

All hazards in Table 3 are profiled briefly in the County/OA EOP. Many hazards also have supporting planning 

documents: 

¶ Information regarding the County's planning for instances of civil unrest is included in the Orange 

County Sheriff's Department Policy Manual. 

¶ Information regarding the County and Operational Area planning for flooding and dam and 

reservoir failure is included in the Flood, Dam and Reservoir Annex to the Unified EOP. 

¶ Information regarding the County and Operational Area planning for epidemics and disease 

outbreaks is included in the Disease Outbreak Response Annex to the Unified EOP. 

¶ Information regarding the County and Operational Area planning related to the San Onofre Nuclear 

Generating Station (SONGS) is included in the SONGS EOP and supporting documents. 

¶ Information regarding the County and Operational Area planning related to the terrorism is 

included in the Terrorism Annex to the Unified EOP. 

¶ Information regarding the County and Operational Area's planning related to the aviation accidents 

is included in the Aviation Accident Annex to the Unified EOP. 

¶ Information regarding the County and Operational Area planning related to the extreme heat and 

cold events is included in the Extreme Temperature Annex to the Unified EOP. 
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¶ Information regarding the County and Operational Area planning related to the tsunami is included 

in the Tsunami Annex to the Unified EOP. 

¶ Information regarding the County and Operational Area planning related to utility failure is included 

in the Power Outage Annex to the Unified EOP. 

The HMWG reviewed the results of the 2019 Hazard Assessment, along with the Risk Assessment in the 

2015 LHMP, and developed the following list of natural hazards for inclusion in the 2020 LHMP:  

¶ Earthquake 

¶ Flood/Storm 

¶ Wildland/Urban Fire 

¶ Climate Change 

¶ Dam/Levee/Reservoir Failure 

¶ Epidemic 

¶ Drought 

¶ Tsunami 

¶ Landslide/Mudslide/Debris Flow  

 

During the meeting where the list above was approved by the HMWG, information from the 2019 EOP 

Hazard Analysis was used to create a summarized vulnerability assessment to provide an at-a-glance view 

ƻŦ ǘƘŜ ǊŜƭŀǘƛǾŜ Ǌƛǎƪǎ ǇƻǎŜŘ ōȅ ǘƘŜ /ƻǳƴǘȅΩǎ top natural hazards. The HMWG then reviewed and approved 

the chart below as a conceptual summary of their updated assessment of the natural hazards that face 

Orange County.  

Later in the planning process, the HMWG came to a consensus on using the Table 4 below as the main 

ǎǳƳƳŀǊȅ ǘŀōƭŜ ƻŦ ǘƘŜ ǊŜƭŀǘƛǾŜ Ǌƛǎƪ ǇƻǎŜŘ ōȅ hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ƳŀƧƻǊ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎΦ 
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Ã Table 4 -- 2020 LHMP Hazard Matrix8 

                                                           

 

8 Differing hazard naming is a result of differing planning timelines for the various hazard documents maintained by 

the County of Orange. These discrepancies are to be eliminated with the 2021 Unified EOP revision. 
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Other natural hazards, such as high wind, extreme temperatures and tornado are not specifically 

ŘŜǎŎǊƛōŜŘ ƻǊ ŀǎǎŜǎǎŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŀǎ ǘƘŜ ǊŜƭŀǘŜŘ ƛƳǇŀŎǘǎ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴƛƴŎƻǊǇƻǊŀǘŜŘ ŀǊŜŀǎ ŀǊŜ 

minimal compared to the major hazards.  

Profile of Hazard Events 

Requirement §201.6(c)(2)(i):  [The risk assessment shall ƛƴŎƭǳŘŜ ŀϐ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ Χ ƭƻŎŀǘƛƻƴ ŀƴŘ ŜȄǘŜƴǘ 

of all natural hazards that can affect the jurisdiction. The plan shall include information on previous 

occurrences of hazard events and on the probability of future hazard events. 

The following information details each of the nine natural hazards addressed in the LHMP, their effect on 

hǊŀƴƎŜ /ƻǳƴǘȅ ƛƴ ǘƘŜ ǇŀǎǘΣ ŀƴŘ ǘƘŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘ 

that has been historically vulnerable to each specific hazard, based on available data.  



County of Orange and Orange County Fire Authority  

Local Hazard Mitigation Plan 

Page 24  May 2021  

3.1 Earthquake 

Nature of Hazard  

!ƴ ŜŀǊǘƘǉǳŀƪŜ ƛǎ ǘƘŜ ǎǳŘŘŜƴ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǊŜƭŜŀǎŜ ƻŦ ǎǘǊŜǎǎ ŀŎŎǳƳǳƭŀǘŜŘ 

ǿƛǘƘƛƴ ƻǊ ŀƭƻƴƎ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǘŜŎǘƻƴƛŎ ǇƭŀǘŜǎΣ ŀ ǾƻƭŎŀƴƛŎ ŜǊǳǇǘƛƻƴΣ ƻǊ ōȅ ŀ ƳŀƴƳŀŘŜ ŜȄǇƭƻsion. 

aƻǎǘ ŜŀǊǘƘǉǳŀƪŜǎ ƻŎŎǳǊ ŀǘ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ǿƘŜǊŜ ǘƘŜ ŜŀǊǘƘΩǎ ǘŜŎǘƻƴƛŎ ǇƭŀǘŜǎ ƳŜŜǘ όŦŀǳƭǘǎύΤ ƭŜǎǎ ǘƘŀƴ мл҈ 

of earthquakes occur within plate interiors. 

According to the United States Geological Society (USGS) Earthquake Hazards Program, an earthquake 

haȊŀǊŘ ƛǎ ŀƴȅ ŘƛǎǊǳǇǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ŜŀǊǘƘǉǳŀƪŜ ǘƘŀǘ Ƴŀȅ ŀŦŦŜŎǘ ǊŜǎƛŘŜƴǘǎΩ ƴƻǊƳŀƭ ŀŎǘƛǾƛǘƛŜǎΦ ¢Ƙƛǎ 

includes surface faulting, ground shaking, landslides, liquefaction, tectonic deformation, tsunami, and 

seiches. Ground shaking is the primary cause of earthquake damage to man-made structures. 

Seismic waves are the vibrations from earthquakes that travel through the earth. These waves are 

recorded on instruments called seismographs. The magnitude or extent of an earthquake is a measured 

value of the earthquake size, or amplitude of the seismic waves, using a seismograph. The Richter 

magnitude scale (Richter scale) was developed in 1932 as a mathematical device to compare the sizes of 

earthquakes. The Richter scale is the most widely known scale that measures the magnitude of 

earthquakes. It has no upper limit and is not used to express damage. An earthquake in a densely 

populated area, which results in many deaths and considerable damage, may have the same magnitude 

and shock in a remote area that did not experience any damage. 

Location and Extent 

Large faults as shown in Map 4 that could affect Orange County include the San Andreas Fault, the 

Newport-Inglewood Fault, the Whittier Fault, the Elsinore Fault, and the San Jacinto Fault. Smaller faults 

include the Norwalk Fault, and the El Modena and Peralta Hills Faults. In addition, newly studied thrust 

faults, such as the San Joaquin Hills Fault and the Puente Hills Fault could also have a significant impact 

on the County. Each of the major fault systems is described briefly below. 

San Andreas Fault Zone:  The dominant active fault in California, it is the main element of the boundary 

between the Pacific and North American tectonic plates. The longest and most publicized fault in 

California, it extends from Cape Mendocino in northern California to east of San Bernardino in southern 

California, and is approximately 35 miles northeast of Orange County. This fault was the source of the 

1906 San Francisco earthquake, which resulted in some 700 deaths and millions of dollars in damage. It is 

the southern section of this fault that is currently of greatest concern to the scientific community. 

Geologists can demonstrate that at least eight major earthquakes (Richter magnitude 7.0 and larger) have 

occurred along the Southern San Andreas Fault in the past 1200 years with an average spacing in time of 

140 years, plus or minus 30 years. The last such event on the Southern San Andreas occurred in 1857 (the 

Fort Tejon earthquake). A new California earthquake study by the US Geological Survey (USGS), California 

Geological Survey (CGS), and the Southern California Earthquake Center (SCEC) estimates for the 
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likelihood that California will experience a magnitude 8 or larger earthquake in the next 30 years has 

increased from about 4.7% to about 7%.9 

Newport-Inglewood Fault Zone:  Extends from the Santa Monica Mountains southeastward through the 

western part of Orange County to the offshore area near Newport Beach and was the source of the 

destructive 1933 Long Beach earthquake (magnitude 6.4), which caused 120 deaths and considerable 

property damage. During the past 60 years, numerous other shocks ranging from magnitude 3.0 to 5+ 

have been recorded. SCEC reports probable earthquake Magnitudes for the Newport-Inglewood fault to 

be in the range of 6.0 to 7.4.10 

Elsinore Fault Zone:  Located in the northeast part of the county, this fault follows a general line east of 

the Santa Ana Mountains into Mexico. The main trace of the Elsinore Fault zone is about 112 miles long. 

The last major earthquake on this fault occurred in 1910 (M 6.0), and the interval between major ruptures 

is estimated to be about 250 years. SCEC reports probable earthquake magnitudes for the main trace of 

the Elsinore fault to be in the range of 6.5 to 7.5.11 At the northern end of the Elsinore Fault zone, the fault 

splits into two segments: the 25 mile long Whittier Fault (probable magnitudes between 6.0 and 7.212), 

and the 25 mile long Chino Fault (probable magnitudes between 6.0 and 7.013). 

San Jacinto Fault Zone:  Located approximately 30 miles north and east of the county. The interval 

between ruptures on this 130 mile long fault zone has been estimated by SCEC to be between 100 and 

300 years, per segment. The most recent event (1968 M6.5) occurred on the southern half of the Coyote 

Creek segment. SCEC reports probable earthquake magnitudes for the San Jacinto fault zone to be in the 

range of 6.5 to 7.5.14 

San Joaquin Hills Fault:  A recently discovered southwest-dipping blind thrust fault originating near the 

southern end of the Newport-Inglewood Fault close to Huntington Beach, at the western margins of the 

San Joaquin Hills. Rupture of the entire area of this blind thrust fault could generate an earthquake as 

large as M 7.3. In addition, a minimum average recurrence interval of between about 1650 and 3100 years 

has been estimated for moderate-sized earthquakes on this fault (Grant and others, 1999)15. 

Puente Hills Thrust Fault: This is another recently discovered blind thrust fault that runs from northern 

Orange County to downtown Los Angeles. This fault is now known to be the source of the 1987 Whittier 

Narrows earthquake. Recent studies indicate that this fault has experienced four major earthquakes 

                                                           

 

9 Retrieved from https://www.conservation.ca.gov/cgs/Pages/Earthquakes/UCERF3.aspx 
10Retrieved from https://scedc.caltech.edu/significant/newport.html 
11 Retrieved from https://scedc.caltech.edu/significant/elsinore.html 
12 Retrieved from https://scedc.caltech.edu/significant/whittier.html 
13 Retrieved from https://scedc.caltech.edu/significant/chino.html 
14 Retrieved from https://scedc.caltech.edu/significant/sanjacinto.html 
15 Retrieved from http://geode.colorado.edu/~structure/mueller_refs/22_Grant_etal_1999_OrangeCoGeology.pdf 
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ranging in magnitude from 7.2 to 7.5 in the past 11,000 years, but that the recurrence interval for these 

large events is on the order of several thousand years.16 

In addition to the major faults described above, rupture of a number of smaller faults could potentially 

impact Orange County, including the Norwalk Fault (located in the north of the county in the Fullerton 

area), the El Modena Fault (located in the Orange area), and the Peralta Hills Fault in the Anaheim Hills 

area.  

Previous Occurrences 

The most recent earthquake resulting in damage in Orange County was the magnitude 5.1 La Habra 

earthquake on the Puente Hills fault system.  

1769 Los Angeles Basin  1925 Santa Barbara 

1800 San Diego Region 1933 Long Beach 

1812 Wrightwood 1941 Carpenteria 

1812 Santa Barbara Channel 1952 Kern County 

1827 Los Angeles Region 1954 W. of Wheeler Ridge 

1855 Los Angeles Region 1971 San Fernando 

1857 Great Fort Tejon Earthquake 1973 Point Mugu 

1858 San Bernardino Region 1986 North Palm Springs 

1862 San Diego Region 1987 Whittier Narrows 

1892 San Jacinto or Elsinore Fault 1992     Petrolia 

1893 Pico Canyon 1992 Landers 

1894 Lytle Creek Region 1992 Big Bear 

1894 E. of San Diego 1994 Northridge 

1899 Lytle Creek Region 1999 Hector Mine 

1899 San Jacinto and Hemet 2004      San Luis Obispo 

1907 San Bernardino Region 2008      Chino Hills 

1910 Glen Ivy Hot Springs 2010      Baja California 

1916 Tejon Pass Region 2014      La Habra 

1918 San Jacinto 2019      Ridgecrest 

1923 San Bernardino Region  

Source: USGS 

Ã Table 5 -- Southern California Region Earthquakes with a 
Magnitude 5.0 or Greater 

                                                           

 

16 Retrieved from http://thesoutherncalifornian.blogspot.com/2014/03/know-your-faults-puente-hills-fault.html 
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Probability of Future Occurrence 

In 2015, a study by the USGS, California Geological Survey, and the Southern California Earthquake Center, 

the third Uniform California Earthquake Rupture Forecast, calculated the probability of a future 

earthquake on a variety of fault systems. The study indicates a 96% chance of a 6.0 or greater earthquake 

in the greater Los Angeles area in the next 30 years, and a 60% chance of an earthquake at least as strong 

as the 1994 Northridge earthquake.  

 

Impact 

Following major earthquakes, extensive search and rescue operations may be required to assist trapped 

or injured persons. Emergency medical care, food and temporary shelter would be required for injured or 

displaced persons. In the event of a truly catastrophic earthquake, identification and burial of the fatalities 

would pose difficult problems. Mass evacuation may be essential to save lives, particularly in areas below 

dams. Many families could be separated if the earthquake should occur during working hours. Emergency 

operations could be seriously hampered by the loss of communications and damage to transportation 

routes within, to and out of the disaster area and by the disruption of public utilities and services. Unless 

properly secured, hazardous materials can be released, causing significant damage to the environment 

and people. Extensive federal assistance could be required and could continue for an extended period.  

A significant earthquake (5.0 or greater) in the Orange County area or the region can strike without 

warning, and may create cascading effects.  

¶ Earthquakes can cause large and sometimes disastrous landslides and mudslides. Any steep slope is 

vulnerable to slope failure, often as a result of loss of cohesion in clay-rich soils.  

¶ Earthquakes can also cause dam failures. The most common mode of earthquake-induced dam failure 

is slumping or settlement of earth-fill dams where the fill has not been property compacted. If the 

slumping occurs when the dam is full, then overtopping of the dam, with rapid erosion leading to dam 

failure is possible. Dam failure is also possible if strong ground motions heavily damage concrete 

dams. Earthquake-induced landslides into reservoirs have also caused dam failures. 

¶ Another secondary effect of earthquakes that is often observed in low-lying areas near water bodies 

is ground liquefaction. Liquefaction is the conversion of water-saturated soil into a fluid-like mass. 

This can occur when loosely packed, waterlogged sediments lose their strength in response to strong 
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shaking. Liquefaction effects may occur along the shorelines of the ocean, rivers, and lakes and they 

can also happen in low-lying areas away from water bodies in locations where the ground water is 

ƴŜŀǊ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ 

¶ Tsunamis can be formed as a result of undersea earthquakes of the Orange County coastline when 

huge amounts of energy are released as a result of quick, upward bottom movement. A wave is 

formed when huge volumes of ocean water are pushed upward. A large earthquake can lift large 

portions of the seafloor, which will cause the formation of huge waves. 
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Ã Map 4 --- Earthquake Faults 

  
































































































































































































